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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a silicon 
layer which is directly connected to a diffusion 
layer of a MOS transistor and functions as a 
contact plug. 

SOLUTION: N+ type single crystal silicon layers 
1 16a and 1 16b formed by anisotropic selective 
epitaxial growth are directly connected onto the 
surfaces of N- type diffusion layers 1 13a and 1 1 
which are self aligned to a nitride silicon film 
spacer 114 and a field oxide film 105. The 
surfaces of the N' type single crystal silicon layers 
1 16a and 1 16b are directly covered by N+ type 
single crystal silicon layers 1 17a and 1 17b formed 
by isotropic selective epitaxial growth. 
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immmn hj$zw& (iooj fr^tcz-mmmcD 

yU3y|go$H;tlt?.h)t <1 1 0> ?jfr©2£ 
3 yg{g©Jl®©S-^- htitz LOCOS 

»jstt«*©*iB±«: <i i o> ^frtsm-rsy-h 

*L, ifuffiy- i>«ffi*5 it/Bate 7 -f - A- KKfcK£g 

CSV\ {110} ffiA^ft-Sl&OTfcJcy^it*®* 5 
{100} ®A»£fca±ffi£^LfcjgatftII©ilMg*£' 
U 3 va^frSH l ©^ 'J ^ gflCy'J^y 
»©J:ltt;i:«S!:I«c«o T 'pta < t bmstmit 

miffi? y KIMkR. B5fkv 'J n >JR* + •> 7*. g{k 

v'j ^ >»i fcj:t/fg 2© yu ^ym&momrn 
m.mmt. tmffli&mmizm-f*>ntzmm2(D-> >j 3 > 

frt>taz>zy*%f®Lt\-rz>m&m \ m&<D*mfom&. 

* h?L©ft^DS^A ? #Ll^;i^£4#a£Tr£fi#iIl 
& L < »MF *1 2 IE«©¥*f*«B. 

*'hPSi:**3?Ll^4:S:«fa>:-rsill*JSl L<(i 

[»*j«5] ^®* ? {ioo} frhtez—mmwo 
•>V3>&&(omw\zm*z>ntz <i i o> ^©an 

3>»«©StiB0!)*-f«-«lj«J«t:ia:(te)nfcfll*:, a* 

mi£&m®<Dmti i-.t < i i o> -jjfrc^-rsy- k 

#L, 



SIC § £6£tofc»ffi£m3!teliWB©3raff«:i£J8K« 
V\ {11 0} i!4»e»«cifl|®j3«I:t/£fc*iE** {1 0 

o} wfrhts.&}Mtt\.izmmm.<r>wm& : s m => > 

fr%tj:&m 1 ©>D =i yf t, t£3! 1 ©:> U n >B©± 

& mmnmnm 2 © -> «j =1 > m t *> ?> & ^^fj© v 
• Ku-f >mm*m l. 

&s§k t . aer^^igjKc^it e> ntzmm 2 <d •> >j n > 
iphttzzt zftm t T&3t*m 5 ie«©^#^SBo 

9 ^?L©a/J^□S>:A ^ ^LV^r i:Sr«ai:-r-&»**5 

fb-> 'J n 9-©S/J^PHiifuia=i >^ ^ h?L© 

m'hamt.tfmL\^Zb.*¥fWi.£TZ>m&m5l> L<li 

6 f£tt©4^Sf£s£ft, 
[»*«9] £SffiA J {100} *«S© 
i'^yaso^ItiJl^ <1 1 0> ^r=I©aCJ:«5 
EiSSnfcett«ttS:Htr* : f-»fll«J«C. LOCOS 
W<D7 4->\> KttltRfcJEWE-f aia£, 

Kfk-> 'J 3 >m*Mf$. L, ^Kfk-> 'J 3 yKfc=fci/»m 

mm<Dmm±* <i 1 o> ^i»i»r«Br-ray-h«ffi4: 

^ii^^fiSL. ^y- h«ffi*3«fcl/Wf&7^ -*Kttfk 
H?:^ ^ ^ ic L-CKrgtt«iS©«®liiS»2»«Slteft5:g^ 

Hijis6g{kx 'j 3 + ■> y^cfcL^y- h^ffi©^®* 
s«^s-5afkv'; 3 ym^^-v-trnftrt z>y t&iz 
im ft •> 'J 3 v«g * — J: V 7 4 - n, K gs {tmz s 

9, Hurda*«msite«fe®©*®»-jfi»«mffl©^ 1 ©•>>; 

^*S B a B >©^^<4^x if 9 * •> +• ^UfiKfite^ L 
< fi^S§&:> 'J 3 >4>SjfflRfi&c J: 0 . gJlS^ 1 ©* 
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iitlg|©±Mt-£«rt-£iS&2g«3y©!S2©-> "J 3 

j?rr£xe>:, 

^©SMirg^v?:? h?L£^L-TS?S2©v'J => >/i 
5 ft £ e« Sr^fiSc-T 6 Xg £ 5 3 v £ ft®. 

mmm 1 o ] mmjj&mtR*- ¥9*f* ^fc&m 

WJ ■ i/=7> (Si2H6) bLK&^S ■ >7> (S 

[If 1 1 ] fJfcS? 2(D-y>J=iyl§ a* iw tcH 1 © -> 
'J3>I!:H C±fP*4#* i/V^ynm 

fc&i&&£ , om^zy%&wtyTz>m3im i ofe®©-^ 

[If 3cif 1 2 ] {1 0 0} h t£ -5 - iSitS 

©-> V n >a*g<7)iK®fZ:fclt& <1 1 0> ^ft©iat::<fc 

Mm<Dmw±* o i o> ^risiK:«»fr4y-hmffii: 

^y- Mt«©±®£KigCg?gEfbv 'J =1 

RS: v a * t LT»iStt«*©*S»3iJ»»«fflK««i«: 

e*ca-5 Sfb-> u => »@u v*Mf$.? z> 1 1 1, c 
ss^wcfrcy- mft«i«:i»*-r*iei:, 

3>mzftmTz>xmy. 

mtSM, •> 'J 3 y ©^<4S#?x hf 9 * v + ^fiESffi t, L 
< ti^p B a i/ 'J 3 xoilWiSfijSfet: i 9, ttKJH l ©*• 

h ^f/mfb-> 'J 3 >bs* * y ^fc •< -IV K«£ 

fiXT3Xg>:, 



1 3 ] «nEA5ttaftx f ^ * ^jSEfift 

est &m i 4 ] buies? 2®->'j3 * ? suie^ i © f> 

2ft£jStRxfc? 9 #->^^fiR*j*»r J: KH&I&Z $6t: 
[0 00 1] 

[0 0 0 2] 

« MWtiZ cfc "9 s X « D R A M T* f ± 3 ^ 4 fS © g Stt 
li, ^C^ft:*? UW<D$mit\,Z (D^ZJ: K>mM£n 

CJ:9«3£Sn4«/hftlX^1S (=F) IZ J; *) MlST 2> 

[0 0 0 3]*^IW^«, 1 995^©12^Cffli 
Zfitzj y9 —i-is a1-)V ■ xUi> i-ay ■ 7*/<4 y 7. 
• >^C^V>T, I EDM- 9 5© 6 6 

6 (»i#f2 7. 4. I) CE 

HS^fr'io/co 3©«S(4, ?EmWiF {10 0} 

SEIftttC, (»^tt-Cttft<) Jl^ttflDaiRi tf^ 
+ •> + 'I'tfc-g C J: 0 , i^fa -> 'J 3 v m % h © 

VfCJI^ffiiJRxtf 9 iVBSL&lt, 1 0-7 P a 

©*iKM?g{b^miefiEfi (ultra-high-va 
cuum- chemical • vapor • depos 
i t i on :UHV-CVD) 7 0 

OTCWiaST-X^A'^iJ^LFK-tfy^- LI 
•>* • y=7 > ( s i 2 H6 ) fcii/* 7. ? << y ( p H3 ) 
$r}F3V>Tff^cl9ia-5 a Z<7)y% ©^ISbb v 'J =3 

i <i 1 o> ^(sjttb-cT) -> x )-3's : mm.<D^3m\zft 
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LTII^j: <1 0 0> JjfiHZ^t LT^S-f-So 
[0004] ±B*e*rfr*o tz&, *%W%mi±tZ 
«fc«r±&C LT JWfttJiiRx f * * •> -v /US*©3iE 
**fl=©fctt«:frfrv\ S^tzzn^trST^TO. 2 
5 //m^-ff^ > • /U-n, (ft/J^X^-j* : F = 0. 2 5 
am (2 5 0nm) ) 13 £-2> D R AMCDtZftZm&tz. 
DRAM©¥M«*Hfc.*tfW®«l5SBre&4Bll 2*> 

? + v^/£fl:i££fiJJWL*:;:©DRAMl£, tr* h®. 
#4r v * -> ? j: '0 TCDfeBtr Kit htltz COB «£© D 
RAMT'fe 1 ), «TO<t^t:iotV^ 0 d©i;t©7 

* h - 'J 7^7 7 ZngC&tf-S V7i? • T^TJyY 
■ -?- ; J~y (=or) liSOnmggt^So H 
] 2(i^»fbLfc^®«^EIT-fe l 9, 112 (a) lir£ 

ttustt h7- Ktt***.y- i- h ±ie#^ B B B •> >j 3 

^SiiWfeBP^^TEIT'fe 1 ?, 012 (b) (*y- 
h tifcJ:r;^ B B B y 'J 3 >m £ tf v h &t X Y U- 

• v- Km@i:©&BM#£^-fll!T<&-5; mi 
3(a). (b) fcit; (c) li. 01 2©AAi, B 
B^*iJ:iJ t CCl^-C©»fM^BIT'&-5o ft*s, HI 2 

-ciirnew£siBM^cDS« ; &$i»cT-S)^^^, y- 

[0 0 0 5] Pli/'J 3 >SS3 0 1 (D^MMM. { 1 0 
0} d<7>Pffl->'J n V*1£3 0 1 ©iti&*i:»i5 

Q • emlIT'i5„ IOPl-> U =i >«<S3 0 1 t>m 

v hi* <i io> ■fift<Dm.frht£Z> a pi->'J3>ss 

3 0 1 ©*fflOgttfi«3 O 2 liSff #«B«l: J: 91 
bntfc>), *^#Ji«*W:KJP3 0 0nmiIffi©LO 
COSl!©7-r-;uKiHb§l3 0 5 i: d©7 4 -ft, YWl 

itm 305 ©fisc&w e>nfc + * ^ • * h * 

liPiy 'J n ym®.3 0 1 ©££ffiC£flJ&&£EH;*Ja 

xfco, znz>o)i£&mm3 0 2<Dmm\t <i i o> ^ 

faO>mfrht£Z (ftfthtf, Stt««3 0 2tt <1 1 
0> #ft©2K£9EffiSnTV*4;:>:»ifca> a r£tt 
3 0 2 ©ft/hfls ( = =f- +• * ;u(S ) *s J; r/^/J^PSii 
i:4jlZF ( = 0. 2 5//m (2 5 0nm> ) SST'fe 
^If 15 0nmIIO7- K^l^y-HI3 
1 1 tt, r£i4«J^3 0 2(7)«Sir^iEfl:trcl: ! 9&(te>n 
£8. 5 nmIS©If©y- h82fbSI3 06£^L 
T, /Si*SRSE3 0 2©«iiJ±SrgtBiLTl>-5o Jl>ft< t 
3 0 2E±C£l^Cf*. Z*\hf- Klffi3 
1 I »iSttE«3 0 2HifI32LT^5o y-l-fffi3 1 
1 ©<>i ty-hS") . RMS*; J: t/E8fcT ^rii^' 
ilF. FWt;2l- ( = 0. 5(im (5 0 0nm) ) g 
&-t'&3 0 y-Hi3l H*§gJ¥5 0 nmg«©iN+ 
ffl!**SS-> 'J ^ 1 0 0 n mgJM©? y?7.7- 



n >m\*-y -tuft, ■ y (S i H2 C 1 2 ) . *;* 
70 (PH3 ) £J5S*4:tf7. K-fcfV^ • tfxizffl^ 
£7 0 OCigfCCVDfeCct^M^ilS. 

[0 0 0 6] y-h«ffi3 1 1 ©_hM«iKiP7 0nme 
gOlKb^'J n ^3 1 2iz£-om.%Hzmtot\ 

X\^ 0 ffittI«3 0 2©«ICIi, y-hti3 1 1 
fccfcl/? -f -;l< K»{fcK3 0 5Cg£g-£-#Jl~, 100 
nmIg^©KS5rtLfcN- SJJ£gt/B3 13a. 

3 i 3 bastsi-t^ftT^-s,. mmmm3 1 

3a, 3 1 3bli30keVI*®2x 1 OI3cm-21g 
<»m^\^<\iW%<D-<*y&.A^\z&<0Wf$.£.i\X\^ 
-So y-M|ffi3 1 1 3£t/lZgEfb-> 'J ziym* t^3 
1 2©#J®(i, II50nm ( = d (=a) ) gg©^ 
ft->'J 3 V-JK*'-*— 9-3 1 4l3ct0iSJgH^nTV^ 

0 6(i7 <-;U KKfbBI3 0 5*5J:Z/3ne>©Kfk->U 

^ vi^'?- y-3 i 4 csei^wcissn, cine. 

W«l^-C©N- SKiS:^3 13 a. 3 13 bW^{g(4if 

ai^nxi^o 2-ocoy-hm@3i 1 t;«sn/:^ft 
x-<oz.n%m\xm<t><&\$ isonm c=F-2d) mm. 
x$>K). 7 ■< -^^mtm3 05 \z&$ixtzmftX'<Dz 

i\hm&mo)m\$2 S 0 nm OF) Sgt'^l), Kfb 
v'J 3 >iaf +7^3 12 *mi$.-t2>M1t'> U ^ 
^MJPl OOnmifiCCVDiSC.t'J^ihfcK 

fb->u 3 SefbvU n >^^-?— y-3 l 

4 *T&1$.-fZ>fmXZ.O)mti' U a >R©JKff < & 

1 2©±®©«$ (PM->'; ziymW.3 0 1 ©£*®^ 
f»23 0nmgl) fi> 7 ^ - ^ KKYkR 3 0 5 S_hT 
<DMit~><) ziym** -y?3 ] 2(D±ffiO)m2 (Plf 
'J3yiS3 0 1(5iMi!i>f.3 7 0nmgg) J:^, 

1 4 0 nm@g*£< 

[0 0 0 7] _tf2N- fflteS!c^3 1 3a. 3 13b©® 
tKffi»±. 50 0nmSS©I)| tlx] Cl9c 

m-3gS©^^?SS>:5r*LfcN+ S©*ig B e Bi> 'J a 
>13 16a. 3 1 6 bKi 0, IgCSfchtM.. 
N- It£tWg3 13a, 3 1 3 b©StBBfrfi, 70 n 
miS© asSS:*LfcN* Hffi«c^3 1 5 

a. 3 1 Sb^ft^ntl^. wiat.©N+ StetScB 
3 15a. 3 1 5 bli, tn^Wftii/ 'J a >13 1 
6 a. 3 1 6 b^^flDWWHfflttftk^JJOiF^jKSnTl^ 

V-7- KU-f >*«3 1 8a»N- S!tfiaii3 1 
3a. N + W&ftm 3 1 5 a *s ct WIS A •> ') a >M 3 
1 6 ai>?>IttSn, V-X- KU-r>®lgc3 18b(± 
N- fite«:fS3 1 3 b. N'+ SH£ty33 1 5 b^J:-^^ 
JtIb^^'J zjyM3 1 6 b*»6.«fiRSlaTl*4. m^.© 
W B yU3>f3 16a. 3 1 6bli, -tn-^nf*^ 
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K ^>99 hft. tr* h • n >9 9 hiazft 
?Z,?y99 Y ■ VtLTI&m?ZZt\Ztj;Z>„ Z 
n^ B B a y'J3Vl3 16a, 3 16b©±£5±S 
14 PH-> 'J n >mfo3 0 1 ©±«Str¥ff ft {10 0} 
W'?)/^, :h^*IS B B a y'J3>i3 16a, 316 
b©®J®(4Pa->y =i >S«3 0 1 ©iSSKSEft 

{iio} ffi*»e>fta. $e>»r#jKf B ->'J nyji3 1 6 

a. 3 1 6b»i7-f-;uKil'fbK3 05(DA-X- tf- 
^ia^±Mt/»rK{k-> 'J 3>lx*5-*3 l 4_L«Sft# 
±C#^ftLtl^o ¥^b b b->'J =J>®3 1 6 a. 3 
1 6b<7)±®hiiy®i:«, KfBCBKSCSJX-e-rt:. 

(Ply'Jr>Sfi3 0 1 ©^ffiCVfrft {100} 
®£ft-f ->y 3>-Mti0r7XA^f y :/_hC«Jf 
-LTft-5) 7 7tyF^^LTSXLTV^, ft*S«» 
©ffiizBCfc^Ttt, ftKBrb^ft^PKO, 7rt-;l-tf 
±ffiO— 8BC-&SnTl^4*jO>:^ftLTlE«-rs. 

[0 0 0 8] cn^W^fo^'J 3 >I3 1 6 a. 3 1 
6b(i> UHV-CVDSt^ffl^T. 6 2 5tOig 
SL. 1 x 1 0-2Paf§g©{E7J©^T*2. Osccm 
ggWt/iES:©^ ■ is=7 >>: 0. 2 s c c megcoSSacD 

(7*81 (H2 ) (34 9 1 %tj&«RSnft*^7 -f Sfrh 
ft-5) K-t?>:7* • **^>;tr «£'9fTft*Xtt.-2>o CI c7> >i 

Pl-/'j3y$«3 0 1 ©^KiBCTff Cfecfctfg 
B) ft^^ B B B-> 'J 3 >m 3 1 6 a. 3 16b© {10 
0} M© (100) TJfSj'vcDiSfiiS^li. 1 Onm-'m 
i nggT*££» Tii^Sfty^.Vl©!^ ¥I£A 
-> 'J n Vlf 3 1 6 a , 316b© {1 10} W © < 1 1 
0> ^iSj'vWJSSS&gli {100} ®© <1 0 0) 

^©^sjss© i /2 0fgt*fe5 o 'J 3 >« 

3 1 6 a If© 7 < -)V KKYbK3 0 5±^©S£ffiett 
(v^i? • > t- • (a = 5 0nm) 4 

9SK) 25nmSST'fe«9, *fe B a^;3>13 16 
a<?©»fk->'J3>R^-!— 9-3 1 4±ffiia^±-.©® 
&i|>Ste (aiOSfjlr^O 10nm^^L15nmS 
gcfta. rgft^3 0 2©^22* 5 <1 1 

0> 2rfta>2Z*e>ft9. 7§tt^igc3 02£y- MI3 
1 1# <1 10) ^|S|K:«»r-r«3fc*»?), IMgftS'y 
3>i3 16a, 3 1 6 bliih LTPSI^U n 
3 0 1 ©£3?ffi££Eft <1 00) ?5falZJ8.&-rZ>Z>l 
Cft£ 0 {gtr, *gftfa«3 0 2©S2Z%ft-riZZt.L<tt 

m\±mw3 0 2*mm-ti>mftT-(Dy-\*w&3 1 1© 

73fSjt <1 00> 7jft#^£;ftT^.5t§3\ dtt?>©?3 
flCW4 {1 00} ®A^ft^^B B B i"J n >S©fiJ 

tlZttQ, #iL<ftl\, 

[0009] Nft^WOS h7>y^?5:t«)tP 

>^t63 o i tii i ®vmieinR3 2 1 £4 0 

«fc>iaTV*a, Z©/fPn1^d3 2 1 14, MtfCVD 
ffiia^My'^ylitBPS GBgk©W/DRH©J; 

dftK(t^ , ;3>**6«aiA'e>fto, itzmumm <c 



MP) $C4 9¥£ffc£n7c±M*r*L.Tl^, 
y U =1 >@3 1 6 a4f©±H±T©«raie»»l3 2 1 © 
KJPW:0U;U*3 0 0 nmltt*^, 3<DVilSM&&IR3 
2 1 Cli, Vfy]%Sflg3 2 1 &JtJfiLT¥lga 5/ 'J ^ > 
13 1 6bi:it^FggfflDl5:tl,t^7 h • 3 V 
h?L3 2 2A^{tt>nrv>-5 0 Ctl^Wtf y h • 3 
V9 9 h?L3 2 2 14, ffABN* M^tS&'> ') ^ 
bUZ>uy99 V ■ 7*^732. 3CJ: O^SntV^ 
4. WII3 2 1 ©_tM±£iSLtte>iT.ft fcf» h^3 

2 414, ny*? h • -?=>73 2 3\z.m&\z®imZft.. 
V-* ■ KU-T v«J*3 1 8bf3^MSnxv>^, 0 111 
e>©tf v h»3 2 4tt0U*fcflR/P 1 2 0 nmlg©7 > 
7X7-y ■ >W4 KRA^ftO, tf y h|&3 2 4 ©ft 

n ? hfl3 2 2 ©35#T*© f y h*§532 4©**$g(4 
0. 3Sum (=F + 2a) igffeO, bf y KSS32 
4©E^fcf> ^fiO. 6«m ( = 2F + 2«) m&-Z3b 

So 

[0010] fcT v h «3 2 4 Sr-^feT, ir^l3 2 
I li!2 ©irB«K3 3 1 I; J: 0 IbnXV^, Z(D 

mfnf&mm33 1 t^ft^y ^y^y&sftiia^ft'y, tr 

»18324 ©±®-C©»PJMfe»il3 3 1 c?)|g|/P»4 3 0 
OnmiSTJO, ir B %i^3 3 1 ©±®t,*|*efbS 
nXVSo FSI©Pl$:tLtf HM3 3 1 fcJ: 
If 3 2 1 &SiLt^tte.nfc7-K ■ a>9? h?L3 

3 214, W-Sffav 'J n >/f 3 1 6 a CIL, 0HA<4>+ 
M&&&->*) =i ylA'fjiiS^y^? h • ^^^3 3 3 
c«fe03E«5nTV^* o ir B %«13 3 1 cD±®±(r^: 

tt?>nft^ h u-i? • y- K«ffi3 3 4(4, mx&mm 

8 0 0 n m@S©N+ M^lgik i"J3 e» ft ») , =3 

>9? h • ^^i7*3 3 3lrEigir«M$n, • K 

H" VbS1^3 1 8 air^MSnXl^, :n?.5)7H, 
-i? • /- h*m®3 3 4©P B 1Pifc4:t/S/J^I14F*>4;U f 
F + 2a§gX'*i la ^ h U-v • y- KH3 3 4© 
±Mfe e l;U t tiJ®>:@Pe^^3 3 1 ©±M©^ft< 
-SU14, 5$fk-> 'J n yi, ^<bv y n >^<4L/®E{t;y 
'1 3 ft ^ ca*, ON OK) (3 4; '0 «fi!c 

Snft§:*^S^3 3 5m:0«*13Mfen-CV>^ o $ 
fi^K3 3 5 <omt-> 'J =i >K^#KP14 5 n m^g 
T-feS 0 $fi{g|gi!3 3 5©«®14, #J;U4*®|/? 1 5 0 

- hm®3 3 6 £=fc i 9ES»IS^^^TV^-5 0 -fe^U • 7 u 

- Miffi3 3 6 ©^®i46$fb-> y n y&ummfrh ft a 

$ii6ft!f§{3 4 1 Ci OEMHSt5nTl>^ 0 ^ h U- 
S? • /- K«tt3 3 4 it±-C©3Sffi«SfK3 4 1 ©^/p 
(i3 0 Onmi!lt**^ 
[0 0 1 1 ] 

l <t -5 >: -r -sasi ±se dra m©^^ 

S"j3>»3 16a. 3 1 6b?rl>^©^77l4JI^xe 
^*x-v^l55c«}£l-«fc0^fiJc-r-5ft?>lf, N- SJte«5c© 
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3 1 3a<DF<Zi(Dffimtf3S0nmn&X$>Z>Z.yfrz>, 
%Hz;- K • 3 i/9 7 hflX2tr-5 3 77 ? h ■ Ay V 

y Lxmmr?>m^B-> => >m<Dmm&m< tt*>. 3 
7?7 ^ • Ay Lxmmz-eztztbiz&mtamz 

CMt£< h^miis*) zj 7lg* + ■•/ 7° 3 1 2 011^*) 
Kl>3>lWiLW ZfefcTZZ. >A 5 S»C^So C: 
n»Z*J L-T±J$©^7jftiIfKx tf 7 * v + ^J^Sir <£ £ 

#ig B B B v 'j 3 >m\*. < i i o> { i i o} ffi 

©/£:R3t«irlt^T < 1 0 0> Jofa-^CD {10 0} ®© 

SSbI v >J 3yf3 16a i:*tefi-> 'J a 7J1 3 1 6 b t 
©Pel P«1" 5 2 ooJMSftS' 'J 3 7/1 3 1 6 a ©HC 

istcv^ iz^H^h.mm<Dmm^mfi> z. t 

[0 0 12] LfrLttA"?, ±f2S^ffil^xfcf^^r^ 
A-^*fr*J{t-5 3© r <1 10) Tifa^Oj {110} 
^©fiJcfiiSSKtk^T (100) Jjfo^CD {100} m 

<vf&w,m&tfm^^ z t izM)oz>mtztffflm&tf£- c 

•So 

[0 0 13] ^«7)^ttJS^xtf^*i/-v;UfiRft-Cf±, 
<1 1 0> Tjft'v© {110} BOfifcfcaffiA* <1 0 
0> ?jfo^<D {100} ®©/£*3$g© 1 /2 OiSf 
S) 1 ?, ^ B B H ->'J3>i3 1 6a, 3 1 6b©±I*« 
ft->'J 3 7§|7^-+>-3 1 4©±«ffl5ift#C»L.fc», 

mit->')zi>m^^—^3 i 4 ©±4sgi5i5^±^ffi^E-r 

5:lit)fg B B B i/'j3yi3 16a, 3 16b©<ll 
0> Jjfa^(D {110} ®CD^fiA 5 ^3n^o -^©*£ 
*, mitz/V zi>m^^<— 9-3 1 4©_L48gBift#± (4 
P>tli»fb->'J 3 7jg* + y 7°3 1 2©±®±) 'N©* 
-> V 3 yjg 3 16 a, 3 1 6b©^-A- • ^ y 7 
<Bl±, 7 -T ->U K»ffcffl!3 0 5©±B±-CO*|gft5' 'J 
3>I316a, 3 1 6 b©^-A- • 5y^B±l3» 
CI © =fc -5 ^ttSLX'^IJx. WT 7 — K • 3 7 7 7 h?L 
3 2 2?rPflD-r-2)i;?, • ^ > hfflflxS 

>j n 1 4 ©_USasfcJ:£mfl:-> 'J =i >& 

*+-y7°3 1 2©-»4xyfy^i5nt, y- h 
1S3I 1 %moM<t->>) ^3 1 2. itfb 

y'j3>-Ix-;-t3 1 4®ii/)i»i:i< fr 1 ?, 
£?>Cliy- Mtffi3 1 1 O— ttjfl*/-K • 3 7? 7 h 
?L3 2 2 ©fiffl»3»Hi-r * 3 hUfc*. *^b b b-> 'J 3 V 

/i 3 i 6a§^ 77? h • ^7 Kt Lx^izmm-r 

SfcifrlZli, / — K • a 7f*7 h?L3 2 2 ^©ISSUC® 

ai-r4©**^feia>"; a >03 i 6a?roii^x'* 

■5 c:?: tf&mX'ib 5 0 Lfc* 5 ot, d ©^©^bh 7 
';=i>®3 1 6aflJ3V?? h • A* KtLTtifigl- 

tc:©^^-«c:ti^ vA'y?«)x i- u- v • y-Kiglg) 



tc»ic:ia?,©PBl©^A5^i:^< fc&„ 
[0 0 1 4] ftfcc:©t§-£\ d©S^ttilt^xtf^^i> 
* ^fti;«t'9^J^.ii*2 ^meg©iSJ©^Blv 'J u 

lc:fci>Tv77 •y^'f^vh-v-iJy (a) »r<^£> 

-5 fc*it*^ B B B-> -j =j >»©;+- a- • ^ -y 7m*m&? 

&Z LfrLtatfh, :©J:94»SO 

[0 0 15] Lfc#oT*lif3©Biftl±. S£«WI4:c:n 

^v-x- Ku-f >mt&*m-tz>¥m#mmiza\,>x. 

mzft-LXznzwv-j. ■ KU-fy««cir 

mtzmm-r&z.t.\z£,z> <> 

[0 0 16] 

mmzminrztzitxn^m *&m(D¥m&mw:(Dm 
\<ommi. iE.mmtf {100} mm.m<o-> 
v 3 >mw.<Dmwizm-i tbtitz <i 1 o> ^©iact: 

© -> 'J n >a<S©*S©*^-^teffilSCiSt-t WcLO 
COSl®7^-)l'KM>:?:tU ±rergtt^lsSc© 

mw\zm-thntz¥- hm&^Ltzn^fiDgiti 

M©*®±§r (110) ^CfBrtsy-Mfti:, 

c;n^©y- ^l;®©±M^il^^c:s^gE{b^ , ; n 
Jfr^t, cnf>oy- h1Si^3«t:t/c:n?)©K{b-> 
'J a + y y©«0il*iS«C«^SIk-> 'J n 

5S{t)^tc: eeS^-6i)lc:±ferg14«J^©^M(3i5Ct t-nfc 

z. © 7 -r - )v vmcm \z e es-e-w * c: n e ©jm*«s 

*S*W©*SS:EiS!lcav\ {110} Bd^/jrSlBJ® 
*J<tl/±/r5ffiA ? {100} ffi*»?.3&:4±B&*LfcjS» 

*ii©fefij"} a >*^4i.s i (Diy'jziymy. 
ztihvm i ©-> a >ji©±ffiMi/cfl!i®s:iescs 

•j a >myfrhtez>&mnm<»v-7> ■ ku^>s^ 

*L. ±IE7-f-^KBEfbK. Kfb->'J3>Bi#+y 
7*. ^(bv'J a 9"*JJ:y t ^2©-> , J a 

9 7 ©Pb^^H >: . c: ©HP a 1^#H »r mi ^ntzzixh 
©^2©-> 'J 3 yM<D ±M\z~M~f Z> i y9 2 h?L*:, c: 

n^©a>^i? hdfL&/r-LT±rdv-x • Ki/-f 7^ 
w v>mffimmm<D3km±.\zm\i ^ntzmm 

7 'y 3 7^A^*£a B a -> 'J a 6 /j: 5o Se> C»* L < 

±re -fL©«'j> Pit, .hiey- h mis© 
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[ooi7] *¥&m(D¥mfc$iB.<Dm2o>mmt. xse 
iw {100} *f»45-#ii0->'j3yii©« 
Ki§:t*?>nfc <i i o> ^isjoactoEBsnfctsti 
®j§e>:, ~ft^©r§ftfii§&£BA,T-;:©->'; 3 vis© 
*ffi©**fl««*CRtte»nfcj|lfc, in *>©»££ 

c»tte>nfcy- hBMbiii«r^tT3ne.©gttiiwfifl!) 
s®±& <i i o> >5GiK«»r-ray-ME8*£\ zn 

IRC ae»*Wli±iaettflW©*ffiCBK* hixtzmt 

mcD^mzmM^mw { i i o> 

VS.tzZWtf {100} ffifrt>tj:Z±.m%:mLtz&mm. 
Hcd¥^b b b-> 'J ^ yfrhtzZW, 1 ©->'J3>/1>:, ;h 
?>©SI 1 ©•> U 3 >SW±®MU r irfJM : &i£«(-ao-C 
<kfr< tij±Smit'>'J 3 7 , &J:r/;:©7 < 

U ±857 -r - * KfefHR. Kfbf 'J 3 v * 7°. 

mm/mm t , r © vp^fefeKtiKt? e.hfcihe.©» 

2©->'J 3 vfClffiClf^n ^ h-?l±, ^n?> 
©3>J>* h?L3r5>LT±fev-7> • KU-f>«J*C« 

l^nS' ©»Pfl<fe*K©«ffi±csM* 5>n*:E«i: & 

G-TZZLZttWitTZo ±f5iS2©->'J 

rapsfe * v * ±tey- h ««c g-r -5±fssfb 

[0 0 18] *«W©¥3M*£B©«i6£i!fc©» 1 ©JK 

{ioo} A»e»*4-3Mcafl)3'y3> 
^©Sfflgc&i+s <i io) £ffl©zzcj:9KB3n 

fcfgttfiWSrHtr*^-^)***^ LOCOSiffl7^ 
-^KKfkR&J^ric-raxS*:, SiiHbliJ: , 9±ferg& 
«ttto*ffi£y-h»fbK*J&iSU £®i;*1Efl«£ 

pjsu z<Dmmfcm(Dmffizm?m{t->>)=>ymzB 
y tT^©y- vm\M*ftLxznh<nm\&.wi.m<Dm. 

M±£ <1 1 0> /j|AU3«»fr4y-h««ii:wn?>0 

y- \-n.u<D.tm*m.m\zm~jmti> u 3 + * y 
iwu :n*>«y- Hm®fcj:Lf±ie7 < -juk 
KffclK* ft fc©iSttfc«©36ifflfc:i8!«tE 



17^- * 3 £ h t c ft e> ©Sf b -> "J 3 >|g 

*^-+>-i>j:f/7 -r -;u K»YtiRK:ae»^»c±fey 
- HSffcR%l»*-r4xei:, 'J 3 >©H>5tt 

ss?x tf 9 * -> + yuRfi & \z j: o . ±5&®.mmm&i&m 
o)&ffiizmmmm<D% i ©^ u 3 fc^-raxs 

iL< li^H v n >©StRfiRfitet: J: 9 , ±iejg 1 

©^ B B B-> »j 3 >»©±H3£tfcflOTH«:ej£cHv\ ^ 
fc< >^±f£g?{bv'J 3 yg+t •> y^iofz©^ -c - 
* K«««©±ffi£i£«Tai£«*ms!c!>ai2 ©•> y > 

»PJI«e«RC±gESB2©>' 'J a yJidig-r-l) n >^ ? h 
fl.S:^L, Z0>mN^m^(D^m\ZZflh<0^>9 f 
V ?L&>> L X Zin e, ©fg 2 © -> 'J =1 >® C»«tS M-Sffi 

< ±8E»^i±StRx tf * + ;l/fig#r£A 5 ^' • > v 

io 3 e>CJfi L<1±. ±lfi»2©->'J 3 >Jf*5±fBM 

>©#7JttiM»?x ef ^ * •> /usfcfiteK J: «9 i&mzn. 

9 1 ©-> 'J n yg©fiE*^S<}: 0{gl>3 >4M>:t 

[0 0 19] #3fiW©¥»#gB0g!3ft:#te©#2©J!! 
*t±, i^ffi* 5 {100} *^^-lti©y'J3> 
*«©^Mir*jtt-& <1 1 0> 77f^]©23C=t0Eili^n 

mmzmi$.L, 3©*fejg^%dn?>©»rt»r©*aBL 
Eett««©*iBcy- h»fkjRS:^jaL, ^a^^m 

-x>^LT3©y- hi?{bK^yrL.Twn?>©rgtt^ 

^©^®±$r <1 1 0> >5i»Hr«tWr-r4y— 

ne©y- h«®©±®^ii:«(3M-5^'fb-> 3 

tyy'JlWU cne>©y- K1;S*JJ:0 f ±ffi7 -< 
K^l^K^v^^H LTZil?>©?gtt«lS©*ffi»3 
5J!*«l!S£tS:««:PfiE^-6XSi:, ^H^Sfbv 'J 3 > 

m*Mi$.u mjjVkx. ?3 L >7izji K>z<D'm{t-> ] j ?y 
neat-rax**- • /<-y ?%frti-oz±imit-> ) ) 3> 

y y*3J:c/y- h«ffi©filJiS«:fi»H«5a[{b-> 

>)?ym*^-v*mi£T : btt i k\zznh<Dmit>>) 
±tey- hiefb^^^Tsxei:, ^s^javo 
m&iwnmmzmmmmcDm i ©^ u 3 >mz&i$.-t2> 

TM t . ^^h b b 5/ 3 > ©$?#t£»tRx t: ^ x v ^fiX 
fiffili L- < l£^ISn B B >/ V 3 >©3IKfi£Sj£C £ 0 . ±f£ 
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bii&-ft-Lxztiz><Dm20)->>)oymizmtfi 

3 ft £©16 1 ©S"J 3>m<Di&g;Ug.JiK>i&\*z>i*ft 
[0020] 

LTlfcfH-rSo 

[002 1] DRAMcr>¥Sm^E3^cfct/W®«^ll!T* 

©P?g©-»£flM, *SB1 ©Sg«©^«€rCOB«ji 
ODRAMCSfflLfctOtfeS, ClOD RAM1±0. 
2 5 //mrf-f V • >V-fl> (ft/J^Hi* : F = 0. 2 
5 #m (2 5 0 nm) ) T*5 0 nmigcv^^ • 77 
7p< y V ■ ■?-if>aO>i>t.\zMl$.2ntztj(D-e&K>. 

UTwtfcticioTV^. la nifg/l'ft^ft 

fe^ffi^H-c^o, si (a) itrntemmfy-Fm 

2© 

0, 0 1 (b) (*y- h1:ffi*3J:f/^2cr) (^i^ B B B ) y 

mm^ypTmT&^o H2 (a) . (b) &<£t/ 

(c) »i, 0 1 (OA AW. BB^*J:t/CC^T©»rS 
te^Hl*?!*. CLft&OteBMfliOfllli* 

[0 0 2 2] Pfy'J 3 >1S 1 0 1 ©i^®l± { 1 0 
0} ClWPfiv'J 3>»g 1 0 1 ©tfc«ti/T.li 5 

0 ■ cmi«T*6. d©P3y->'J => y&W. 1 0 1 

fi££ft&-> 'J 3 > • 7 x /NCO^" 'JI^T- ^3>>77 

•;Mi(l 10) ^©JaA^ft-So Ply'J.3ySI 

1 0 1 ©*B<7>f£t%««t 1 OZBffMIiSCJ:?)! 
SntfcO, JK^SMEflUCIiKV 3 0 0 n mSjg© L O 

Cosmo? -i-frvmitm 1 os^zw^-f-^Kss 

ffclK 1 0 5 ©/SiMniSrl-t <biiy- ( * + * >u • * h /•?. 

i o 4 tA»p>«acanTv^ 0 zn?,©fgtt«J«i 02 
liPUix'j 3 i 0 1 ©±aiiic«»jw»-i!§isn 
x^o. znewtSftM^i 0 2»/^ia(i <i 1 o> ^ 



fi©2A>?>fc-i> (-ffc;b*>> StxSWsSM 0 21i <] 1 
0> J5fa<D2UZ£K>Km£tlX^i>ZtHZt!:2>) <, r£tt 
«l*£l 0 2©«/h*I <.^+*;Mi) *»«tc;*/MBIHtt 
ii^KF (=0. 25//m (250nm) ) Sgtfe 
So WPl 5 0nmgg(7)7-m?ri5y-HIl 
1 1«, 0 2G0mmzmi£>ftfz8. 5nm 

0 2(omm±^mmLx\ r ^ o t^ammi o 

1 0 21:1511^50 y- M®1 1 1 05*1 (y- h 

ft) , wi«*ij:t/ej»briyf-tt, *nfnF. Ffc<ti/ 

2F ( = 0. 5//m (500 nm) ) @gT*&3. y- 
h^ffi 1 1 1 l±(HiP5 OnmSgCN*- m&te&z/ U 3 
vlClf 1 0 0nmfg©i' ^/xf > • > 'J K 

[0023] y- h IS 1 1 1 (0±W\tmm 70nmi 

Ti^So 7§txSIi£] 0 2c7)^Sfrii > y-USi l l 
a^rjy < - } \, vmtm i oscges^nc, 1 o o 

nmmo«*OS5t*LfcN- SMcH 113a. 
1 1 3 btfKtt^ftTl^o y-Hil 1 1 3£r/C& 
tt-> i) 3 >m* * -y 7 ] 12(DWli, M5 0nm 

i=d (=«) > ws.<omc"yy ^>m^-<— y-i 1 4 

it?>nfcy- h mitm 1 0 6 1*7 -< -jv rmitm 1 0 5 
*iy t :nt.©g<t-> u 3 1 1 4i;sei 

£W£Bfc*S*tTN- 1 13 a, 1 1 3b®« 

®liSS£ii£ftT^-i> 0 2o®y-hfil 1 1 tj»*n 
/c^fSjT*©wH^S;±JMCO'ISt± 1 50nm ( = F-2 
d) ggT-fe«9, 7-(-^KS«l 0 5Ctt$nfcflS 
7>T*c7)c:n? 5 ®tBffiWiligti2 5 0 nm ( = F) ggTl. 

So rStt^ i o 2 m.irQ(om.itiy u ^ + v y 1 

1 2©±®©«$ (PSi/ 'J n 1 0 1 09£3t®;!>* 

f.230 nmig) 7 -f -/U KK^kffll 1 0 5 g±~e 

o)&fa-y >) o ym* * v 7 i \ 2<D±M(omz (PM-> 
•J n 1 0 1 ©£3Sffl*»e> 3 7 0 n mM) <t 0, 

1 4 0 nm^g(g< froTl^So 

[0024] ±I£N- mW&m 113a, 1 1 3bOl 
4 0 0 nmggc7)i«£ (Mi¥) h 1 x ] C19c 
m-3efiO^|)fi«j»igi:**LfcN+ May (Jgl©->U 
3>fT'S)5) |g B B B y'j3yl] 16a. 1 1 6bK 

'J^yfl I6a. 1 1 6 bl± mm\H£i£-t Z> tf) A 

x tr ? > + ;UfiE*ffi C J: 0 J^SE S ft T V > So 
:nf>©Wa->'J I6a, 116 b©«S 

mi¥) (i, ^ s ^< h 1)7 -f -iUKKfkJR 1 0 5tD^BS 
±C^ltc>nfeg|5»tt;ltsy-hmffil 1 I «rS-5g? 
fbi'U => y y 1 1 2fflffiS I370nmig) 

Ji0lS.<t^^Zttim^LX\ N- SUfiS^S 1 13 a. 
1 1 3 b<7)SHiffiiirfi, 7Onmlg0 
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zmitzN* mfcifrm 1 15 a. 1 lsb^it^nx 

1^-5. Z.ftt><DN+ Wmtkm 1 1 5 a. 115bU:, * 
n-?n#MfA^'J ^ >i 1 1 6 a. 11 6 bfr%<Dm<» 

Hffite«cc<fc9J&*snTi*a. spavin 1 

6 a li, 7 KKftBS 1 0 5©/n*-X • t-^iSfg 

±13 2 0 n mSgWtit* t 7 -f KKfbJR 1 0 5®± 

*+y7*l 1 4lwi£§±i:i 0 nmg§ftV>Ui2 0 n 
m9S0ST (Sib -> U =i ^1+ + •> 7" 1 14 ±*SS»&a 

HI 16bt, 7 < -)\> K&fbJP 1 0 5C0A-X - fcf- 
^Jfi#±C 2 0 n migCg-effift U Sib-> 'J => >R 
^+•^114 _L«Kft#±C 2 0 n mBl©«T?ffi£ LT 
l^o ^hf.^l.y^vll 16a. 1 16bOl 
ffilt^t LTPlv 'J i3 1 0 1 ©aESffiC^frfc 

{loo} i*»e4D, ^n^^ise B B H ->u =i >g i 16 

a. 116 b©(BJffif±PUv 'J 3 l 0 1 co±«® 

trsa^c {iio} mfrhttz, *m \ (Dnmnmmr: 

(i. zn^^y'J^yfi J6a. 1 16b©ffiiJ® 
«*a7 <->v KKffcK 1 0 5«flDffilJffi£:©3£X8fc£#C 
[0025] ±!£flS^yU3>il 1 6a, 116b 

<D±m&mzmmi-t, ^n^nrnximm] oonmi 

1 17a, 1 1 7 bir£DilJgKS:b:ft.T^-2> 0 3 
h^lMft^'J^il 17a, 117bl*, (f¥8B 
\$'&&-t Z> * 5 ; ^Tj&iiiR fcf * # -> + ;u/dtS?£ £ «fc 0 
^/S£ft-£l>-5„ f^l.i' l J3>Il 17ali. 7 - 
>U K*YbR 1 0 5 (D±W±lz 1 0 0 n mggcDtl (Jft£ 
^V^ym\ 16a SrfllUSi: 1 2 0 nmggcoipl) 
X' (7 -f KIMfcBi 1 0 5©±S&E«C«-5»BI& 

*tT.) s£«u mit-> v * >wt* * * •? i i4±«gjs 

G££KJ&CSl\ iiby^^I+ty^i l 20)±M 
±1-6 0 nmgg&l^Lli7 0 nmllgCDtiT* (gKbi' 
'J3>l*t^l 1 2©±iS*iI«ca-5ftl!g%*U 
T) tt£LTl*4. MSx'Jn^fl 17bt, 7 -f 
-H> K&fbJS 1 0 5<75_L®±K 1 0 0 n mSgCD^ST-Sg 
£U Sfbv'J y 7°] 1 4±4»Jt»S:il«C 

fflV\ Kfb5/'j3>BS4rvy7*l 12©±®±lC7 0n 

3Vil 1 7 a tf)P.HPfili 1 1 OnmggT'feO, ¥f££ 
>"j3Vfi 17a >:^b b b -> 'J 3 >f§ 1 17b fcoiS] 
BBt* 1 1 0 nmlETfeSo fr*>, #MI 1 o>W&03B!& 

3>lg l l 7 a. 1 1 7 bCFB5££ft<5*;a>-e 
li * < , MtRf&fk \z&<omr&$ ixtz N+ S^ISA ^ 'J n 

[0026] *s i <DW&(Dftm<D*—'mmmT'\i. y 

• KU-f Vjai^c 1 1 8 ali, N- SittfcV 1 1 3 



a, N+ 3St£t!cS 1 1 5a. =>ym 116a 
t3*Zfm&&i' 1 ) 1 1 7 a A^^5tlTV>-S 0 
y-x • FN y«J£ l l 8 b li, N- SMSWS l l 3 

b. N+ IJtiSScB 115b. JMSftS' »J n >H 1 16b 
*5J:C/JM£A>'y 1 7bA»£flMcSiiTV^. 
PgJv'J n>S«l 0 1 0£^®irj£fi)c£;n*:N^¥* 

;umos h 7^7 5-1^- h&fblK l o 6. 

II 1 lfciJ/V-^- KU-f>f«l 18 a, 118 
b*»5>«ffiSnTV>*. Sgt^l^y^yll l 
7 a ©BUS. #*S b b b :> 'J 3>|1 17a 'J n 

xil 1 7 bhoraPS* 5 ^ *iC 1 1 OnmllTfeS; 

i«tSV-7 • KM>W1 1 8 a OH, 
y-x • K U-f I 8ai: y — x • K u-f >®i@!c 

1 1 8b£©ra©*«#l*lift#c««S;HT^S. 
[0027] N^**^MOS 1- =7yJ*? ^tbXP 

m-> u 3 >m& i o i \tm 1 ©spbI^k i 2 1 c «fc 9 

Sbhtv^^o rovrdlttitlli 2 l MtfCVD 
&13 J:^iifbv 'J 3 >^>i B P S GMiiCOW^M^©^ 

^ f t -> ij n > &i&Bm/r. ibtpo, ivzmm mm ( c 

MP.) #l-J: i 9 J Ftlfb$n/i±M^*LTV^ 0 ^ B B B 
y'i^ll 17a, 117b ©±®_L.T<J!>JBRiMfe«R 

1 2 1 V>mm li^J<tl^3 0 0 nmSST'^-So ZlCQJillfl 

iftWR i 2 i mm&®.m 1 2 1 &iiLt*Mfi 

y'J^yii l 7b»3ji-r*FSK©PS**Lfchfy 
h • hdFL 1 2 2#KttenTV>5 0 ;ne,ffltf 

•y h • 3>5>^ h?Li 221i, ^Jx.»i*N+ im^'J 
nvBI^e.^^av^i? I- • ^7/1 2 3 1;: J: 

ntv^ a ep B ii^Ki 2 1 cD_h®±i3a$tt5.nfce-> 

H«l 2 4li, ^y^i? ^ • t°7j/1 2 3tcS^ir^i! 

So Ih*>©fcf7 hill 2 4t4«iliRJ? 1 20nmi 
g©^^f>-i' l lt'f KIA>?>i4i9, f y h^l 

2 4 ©ft/J%«B*5 J: V*'hraiMtt £ l> IZ Fm&T*$> K> . 
tfy h • ny^^ hJLl 2 2 ©a57>T*© tf y h ^ 1 2 4 
©^(43 5 0 rim (=F + 2a) IgTiD, if yh 
&1 2 4©E«^tf y^t4 6 0 0 nm (=2 F + 2a) g 

[0028] *^ i (r>%m.<DMM<r>^.—mMMX*\t. tf 

•y i* ■ zi>9 ? hll] 2 2A i m?Z>8bftT'0)mi&£ 1 i'>) 
3>« 1 17 b©fili3 9 0 nm 0 3 5 0 nm (=2 
F + 2o) ) ggT'fe^^ tf y h • zi>9? b 

?L 1 2 2d/SgI51±¥^B B B ^ 17b ©±®©^ 

A»5>fc9. :he»*efii"J3>f 1 17b(ifcf-yh- 
3>^y* K-fLl 22 a^^h-^vKtLt 

y^?^ 2 2©/ssi5^(b-> , ;=i>^^^.>,7°j i 

21L<liSfb->'J3yK^^-4M l 4 CHJgcjfiT 
i:li/.c< . ^fjiziicn^ y h • =i y ^ i7 ha 1 
2 2c7)/£gI5tcy-MEffi 1 1 1 ©>_®* 5 SSaiTSc:hfi 
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• Ku-f >m&] i 8 b) tv-vn.m i i i >:©•;- 

[0029] e -y F 1 2 4 Z&lsbT. HMI6iHi 1 2 
1 l*&2®«rBl£KiRl 3 1 CiOS^ntl^, 3© 
JfflVlf&feK 1 3 1 fc®ft-> 'J =i VfclfeSIRa^fc'J, tr 
•y hSI 1 2 4<D±WT'<DWffli&Bm 1 3 1 ©Rffii3 0 
Onmggtfe*), Bffi&iftg 1 3 1 ©±®l>¥i§fb£ 
ntv^o Feff©QgS:#LT»BKHfe»iil 3 lfcJ: 
1/12 1 ^SaUT^lt htltz/- V ■ ?>9? hR] 
3 2li. fgiy'J^vfl 16aC»U flUxtfN- 
m&tg&^V ^>mfrt>tjL&zis'9 9 F • 7571 3 3 

cto^wsnTv^. vihhhhki 3 i ©±M±trig 
tt^n/r* h u-v • /-Km® i 3 4 1±, m*.uiup 

8 0 0 n mlg©N+ ffl^ea > 'J 3 <b 0 , 3 

F • 75 71 3 3izBJgK&M£;H> V-7 • K 

u-f yfi«i'i8acja«snt^4. ;m«E,©;* f u 
-v • y-Km@i 3 4<Dmffit$£ifm.'ht%i*Fts&tf 

F + 2algt*5, 7F U-x • y-Ffffil 34ffl 
±ffi*«t^fliMi:»ra«e*K 1 3 1 ©±@©<i>&< 
— ONOiW>e>fr*«JHfeSBil 3 5CJ:«3iIJg 
cgttattTV^, Sfi^JtMl 3 5©&£fb->'; 3 >i|& 
»KSlt5nmiSTfe5„ MfeftlR I 3 5©*® 
tt, 0U&OKJP 1 5 0 n migON^ >) = > 

Ra»<E>fc4-fcrt> • 7U-h-«® 1 3 6£«fc>yH«KJS;b 

ntv^. • 7u- hi i 3 Q<omm\tmx\tm 

t:*©*®»aK 1 4 1 ©K/Pl±3 0 0 n milltjbS, 

[0030] *gg 1 ©njteo^nso*— 3gj6«-e«, / 

— K • 3 * hfl. 1 3 2#£^S«#-e©JMSS-> 'J 
ny/il l 7a©Hti3 8 0nm (> 3 50nm (=2 
F + 2«) ) ISTSiSIt^e), /- F' • 3>*;7 F 
?L1 3 2©figl54j^BB->U n l l7aOiI©* 
:n»y'J 3V/g l l 7at/-K- 
ziy? ? h?L 1 32i:^t53y?^ F • y?y K i: LT 
©afll&fcfrcS-rzfccfca. z.<ntztb. F 

• y-FlSi 34 (Mtftv-x • Ku-f yf® ] l 
8a) iiy-HSl 1 1 ^©'J-^milfEisJiE/JSfco 

[0 03 1] g| 1 ©A ASSfccfcLFCCfJ§5-e©gi;gIg© 
8rffi«5£07?*4BI3*iJ:t/ei4 El 1 iS=fct/02 
t. , A •> '>) 3 >lff ©fWttiURx t* ? *■ > + ^eicfi 

■t*-C#SH-rs>:, 1 ©KSS©m^©* 

[0032] tr, { i o o} frtbttz^mw&GL. 

5Q • cm@g©i±i££aA>£>&9. <1 1 0> yjft©;'2 
A^W^'JiVr-vaV • 75 * F &~fc~f Z> > 'J ^ 
> • 7i/N*^ft3 Pfy'; 3 >3ft^ ] 0 1 ©Ttl^Sf- 



0U^.t«iP5 0 KIMUK flawf) defile 

3©A y F'iSEfblgSrS-pSfbv'J 3>R (g|^i± 
-f) «51l5 s ^©^<t^'J =» y§|C7)g|®i:Cte, 
PS->'J 3 1 0 1 ©£SM©ffitt«« 10 211 

©^^S-5«^cC 7* F • Uy^hl (tB^T) A* 
MShSo ::n<b©r£&*gi£ l 0 2«PIy'J 3>S 
SI 0 1 ©£S®(3;fc^T (^'Jivf-ya y • 75 

•y v\zw-^^um.m.ts.) <i i o> J5&cdzuz£k>e. 
Bsn-cfco, ^n^n©tgtt«it 1 0 2i4T?io^ 

1?:$LI Ply 3 1 0 1 4>££EBC*UUftlr 

£ffiSnT^3o ;:©7*F-Uv7 i-i?:?^ ? »r L 
T^©^b>"; 3 y|g|#/<*-- >7snfcSL -©7 

• UyxH4v^^t;LT50keV, 5><10 
IZcm-ZSgffl-fo^o-f* V£A#fr&*Dn-£><, Z.CD 
7* F ■ UiSZ hRA«|&*aftjfc&, 2&3(DMiRMit& 
ftttbHS. mciv^ If3 0 0nmSgLOCO 
SI©7^-n,K»ftll 0 5>. 7-f — *KBMtRl 

0 5©SffiK:BiS»r}fiM5n*P- SS£«cB 1 0 4*:^ 

liJKfci, 0 2©*®cti^fbt:<fe'y 

K£8. 5 nmlg©y- HSfhl 1 0 6 

[0033] ^C, mXMV •^□^•y7>,*X7 

OOtgSOCVDftCJ:^ ^Ei:IS5 0nmgg 
©N+ i^y'J^yl (0C^f) A^fiicSJa 
S. xAyi"J^tJ:!9^SCRf 1 OOn 

xrMS.(D9 ynr>-y'J*n'I (HCW^^f) 

CVD£i:J:9, ^:S»rK 
Jf 1 0 O n mlSOKft-> 'J ^ yl«sn5„ Z.H 

vomit's*) -=>^m. i'^fv-i/'jt-fufc-j; 

t/N+ M#^hb-> 'J 3 >^my:^7jtt^ y ^ v 713 J: 
•3^"^-->7Sn. ^yy'^f-y^'Jt-fFl (N 
+ W&$&Mi'> ') 3 ylk^y^xfy - -> 'J-y--f K^i: 
©«©K) *»6> fciRJ? 1 5 0 n mSfi©7- F 1 

1 1 h'®y-hlil 1 1 ©±B«rJlf?^frSd (R 
SlOOn migO) Btfbv 'J 3 >^^f + y 7 1 1 2 i: 

[0 0 3 4] ^U(f3 0 k eVT'2 x 1 OI3cm-2SS 

it/y-Msi i i ceeg^wc, rgt±«^ci 02 

©^M*rN- lafiStJcS 113a. 113 b^fiESn 
5. N- Mt^ttS 113a. 113 b©fg^-©?^^li 1 
0 OnmlgffeS, BWS-f *N- StKftlB 1 1 3 a © 
ffimiiO. 35«m (350nml (=F + 2al II 
Tfe'O. N- Ute^JS 1 1 3 a tN- fflffi^lS 113b 
±<D?£m\$0. 2 5/um (2 50 rim) l=F) 1ST 
^lp5 0nm^g©^fbv'j3>IM^CVDi3J: 
O^SfrJ^fiic^n^, 7^u^-o • A-*'^0i^fy 
y'- **7$rffll>/c^yj^iy^>7tZJ:-SJCv ^ • A-y 
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S 0 3®X7f • /*y*£*i^T, ®ffc:>y 3>|g** 
•y^l 1 2 i>3Ly?~>?'lim£nZ>Z.tlZt{iK>, mit-> 

^-ftvM n^R*"?— »M 1 5*sJ:t/7-f-^K 
KfbfR 1 0 5 CSfil^Wi:, n- wm&m 1 1 3 a. 

1 1 3b®tl0y-hS«l 0 6«i$ni, 3 
n?>©g[S7>©N- £J&ftJI 113a. 11 3 b©S?®A* 
SttSSn* CHI, 02. 03 (a) . 04 (a) ] . 

[0035] UHV-CVD5;ffiM« ifN- 

Slteifc/l 113a. 11 3 b©Kffl®HJf*/Ss*Jxfca*S 
KfbR*BS6*Ufc«, «IAtf6 2 5t:©fi/g. 1 x l 0 
-2PaHg©l£7J. 2. OsccmiI©It0y-i/ 
7>>:0. 2 s c cmggcDi^S:© ( 1 %(D*z.7 4 > 
#7k*£J: 9#fR£nTfc3) K-tf >^ • h C =fc 
S mJJ&MfR^ if 9* is* ir «t 0 . N- MteftfcJff 
113a. 11 3b©Jtfe®tti®£g£g-g-#j»;:«£ 

(JgJP) AMOOn mig^N* SI© ] <7)-> 'J n > 
JB-Cfe*) Iggy'Jr^i 16a. 11 6bd« 
Sli. N- MffiftJS 113a. 113 h(DM\h L/zmW 
Cli («£■©.) 7 OnmlllCDN* Steffic® 1 1 5 
a. 1 1 5 btfBfUCgn*. Z<D3klfc<Dtj£X-\Z^ (M 
? ym<D) { 1 0 0} ®© <1 0 0> ?jft^© 
fifciiSSte 1 Ontn/mi nggT-£>-S 0 d©>:£\ 7 

4 —)l> t-'Mitm 1 0 5^(Dmt-> 'J n >K^M('32Xf 
6 «y'J3>|©) { 1 1 0} ®© <1 1 0> 7i 
[-^©JiRfiJKKB: {100} I0<1OO> ^(-I^ODJSR 
SM©l/2 0igf$,'9, (gl^teL&l^ 5 ) gft 
->U 3 >^C3tX-rs (#!§&:> "J 3 yf§o» {11 

o} ®© <i io> y5fa^o>f$.mm&\i doo} ®© 

<1 0 0> Jjfa^<Df$.&&g.<D 1 / 1 OgfiT'fe-2, (0 

5 (a) . *m 1 <DMM<D1&m<D*—mffi&HZls 
v^T. 7 * KStfbfR 1 0 5fc«tLFMk>' y 3 

1 1 4 caSS-fi-WCJ^JSESKfcN- 1 
13 a. 11 3 b<D±fBgfcbMA< <1 1 0> ^©iBC 
ffl^nT^cSZ tA^, Uxfj^y'^yfi 16 
a. 1 1 6 bliii: LXPI^'J a >3£« 1 0 1 ©3ES 
®trgg& <1 0 0> ^fiCiURWC/Sfi-r*. #SBl 
©HiS©^S©*— HSfcflJTli, »ft-> y 3 
*©ft9CSfl:S' , J=i:'f&*'<— frl l 4£&fflLTl^ 
inciO^i/'^^f] 16a. 1 16b 
©WiB©Sfb5' , J aviR*'*— * i i 4±ssaBJfi«SCiS 

B B H ->',> 3>lg 1 16 a. 1 l6bOJ-Jt07 7-t-/h 
©*£»i<5i*£ft*> C0 1. 02. 03 (b) . 04 
!b) ] 0 

[0036] mi ©*ea-> y 3 >ig ©.i-.seguytfcgtR 

x^?*->* rt-ijScfiffili, 5 0 0t-8 0 0l;©iitD 
BKfiSS. 1 0-3P a -5 x ] o-2P a©^ffl©ft^T* 



£b b b •>'j3y*WWi<^ l 9, 8 o 0 1 * 

Clefts. z(d mum (Dmmmtss.^s.<D± 

ii7,y LX'J • i/^XDftKHZ* / • (Si 
H4 ) $rfflV>T^^ B B B >"J =t>momi5&MtR*t?9 

*imx°& 3 z<Dt£ ©fiRfiiSK li 
• v^ySrffil^ti-g-cfcOSO'C- 1 0 0"CggffiSfliJ 

> V * X l> m&M, > ') =3 >JB©A^ttSft?x f ? ^ + 

[0037] ±sfi^ B |-> U^yfl 1 6a, 1 

16b*f«Lfcft. ±feUHV-C VD8I5:ffll> 
0IJx»f5 8 5t:©?ag. 2x1 0-2Paig©5 
■ft. 4. OsccmggWiSfWy- y7>i:0. 4 s 
c cmgg©5fES© ( 1 %©*^7 -f >^?t'7j<^A^P> 

+ ^JS* (0 5 (b) #P.§) CctO, f^fay'Jnyf 
116a, 116b©$Ii:> IflOOnmlgON 
+ M© (^2©-> 'J =i vlffeS) ^ b b b-> 'J n >Jf l 
17 a, 11 7 btf&iRmzmi$.$ixZ> a Z<DJ$.3:£iPr 
X\t, fg^y'JayJf 1 1 7 a^©^Sagli^irs^ B 
•>'J3>«1 l 6 a#©/£fi3$«Kl£l,<£:o-<:i^ 
[01. 02. 03 (cl . 04 (c) ] 0 
[0038] *m 1 ©HSg©^ffi©*— ^Sg^JT'li, n 
>9? h • /N*y KilUT^tgL. N- fflSMWB 1 1 3 
a. 1 1 3 b©Sttl®trge.S^e<jtrg^»rfgM^ns 
(*^ B B B ) -> 'J 3 >/f ^r^Tjtiil^Ji tf 9 3r v + ^u^« 

^/s-rswfctfsg^cfc-s. ^t*\ *^i©3i^©7^ 
!8©*-*«s«it*5V'>-ce*iss5/ y 3 vi 1 1 7 a* 

©jKg?&g^¥i^ B B BX 'J 3 yjf ] 16a #©J5EftiSK«J: 
9<g< LTfe-5>*\ 1 ©H5g©^SSl±z;n(ZPB^$ 
ns*j©-m&l\, 0 5 (a) *>e>t^Kj:J:3i:, 6 
2 5t:©j«ftiBflres> • ±fdh'-tfy</- 

©MSSrflUAtf 2 0 s c cm. 2 s c cmttS^f) 

tt, ^fill(i4 0nm,-'mi ntgOiSIh^ 

^©*W=-e©JSRfi*»r«[W»wfT^-5^©X*tJ:>j 
S 2 ©#^ B B p-> y 3 >«©RJP{BIWS:BiR-r S 3 i: 

$.l< uz>* ^c^\ i <wmm(Dmmx\t, 

m<r>X7\z^m^-> y ) 3 >® l l 6 a. I 1 6bOD$ffi 

Kfl2firr£H2©v y 3 >wim&&'>v 3 >b^ps^ 

Sn-5t©Tl±^cV\ f^ B y'j3>f 1 17 a. 11 
7 b ©ft 0 ir, N+ S©^tSAS" U 3 >8&&aNKfifcft4 
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[0 0 3 9] *<Dfe. mZ-ttrnti/*) 3yi©f6f, B 
PSGIOW BPSGKD'J70- CMPf* 5 '<T 

&-sfg i cdihw i 2 i A^figsn^o mmmsm 

1 2 1 5:IlL-C*l£ B B B y 'J n >B 1 1 7 b©_h®irig 
1--5fcf^ h • ^y9 9 h?Ll 2 2AW3ilS, ~n?> 
©tTy S • hJLl 22©P&140. 25//m 

(=F) ISt*^ 7* h • u v^^-rlgcfcv 

l 2 2©)Sa5ti^ B B B > "J a >B l 17 b©±®A*61i 
-fcffiSftV'' [01. 12, 03 (d) . 04 (d) ) a 
[004 0] 0U*l*N+ M$>&&'> 'J 3 i/R3gt© 

itftli^iS^^?? h • y^yi 2 3(rd; , 9, tr 
•y h • uy9 9 h^FLl 2 2* 5 3fetl$n* 0 #IJ;iti;*A;> 
? 'J >;/ir<J:9|g|Jp 1 2 0 nmlg©? y77.7-y • v 

mt> i s*9-->?£K~C¥y H&l 2 4AWSh5, 

^5i2©i«ii i 3 l wmznz, mffl&mm 

13 1. 1 2 1 &K3iLT^ B B oi' , J 3 yjf 1 17 a© 
±®^»-r-5 / - K • 3 ? 1 3 2&M&£tl 
5, d;h.?>©/- K • 3 y*;? h?Ll 3 2Oait0. 
25//m (=F) n&X'h<0, 7* V ■ 'J 7^77^1 
@»ZfcV>TT7-Y^>hm^7C^<T4jy-K • 3 V 
9? hll\ 3 2 ©/£gfH4*if&s B B-> 'J^yfl 17a ©± 
ffi*»6tt*aJS*tV^ (HI, 02. 03 (e) . 04 
(e) ] . 

[004 1] ffl^ B B B-> V =i >R#© 

#l»5>45 3yj'^ h ^=7if\ 33tr<fc9, y 
- K • 3 ? 1 3 2#S«Sh^ £®£R/?8 
O 0 nmggON+ I^Si' 'J 3 ZtX 
&/*9-->9'£nTZ h \s—*J ■ J- KH©1 3 4# 

BBStznz. tea. * h u-s? • y-Kmsi 34^3 

* h • ^5^1 3 3 >:1±|3)— ©N+ ffl^B B B->'J 3 

0J*tfONOKa^ft£§Bf&)iyi 1 35#ff* 
J«Sn, flJxli'SI/P 1 5 0 n m©N+ m&f&gh-y') 3 y 
R^fta-tn. • ^U- h«flil 3 6AW$nSo 5 

6caffi«sBR 1 4 1 *«jg«sn, 1 <Dmm<Di&M 

©*— USS^JCi-SDRAMA^fiR-T'S [01.0 
2] o 

[0042] DR AM©¥®«5£0*>cfcI/»r®1il5£0T* 

& s 0 6 *> <t i/h 7 &#sa-t & >: > *%iW<Dm2 (Dnm 
©ff^©-n«60ij«, *m2(Dnm<?)wm*o. 25 u 

mrV-f > ■ ^-^©fctCU&KSttfc (f y Ml*** 
J:9SV^Ii:*5M©^^ f 9W>H<D) D 
RAMirjffflL/c^WT'feO, .1-ieSB 1 ©HJE©J^© 
_hfe— 3t«£0U i: ©fflit.&li tT y h 88*5 J: * v ? © 
.LTBMR i: *?»*flS«©«i6 tlz$>9, :©DRAM 



fb^n^¥®«^0T'*O, 06 (a) ttfSttfcttEi:? 
- K»S:*4y- h«ffii:N* M©3M£ B B B :> 'J 3>*»c, 

^^m2©->'j 3 ys>©aa&B#?r^-rgiT'$) ! ?, 0 
6 (b) «y- hf» < fcyf2©-> | j 3>g>^ k u 

• / - Kmffittr* N^>l©fiKM^$r^-r0T'* 
■So tfc. 07 (a) . (b) H<Hlf (c) it. 06© 

[0 0 4 3] Pli"J 3>StS2 0 1 ©i^Sli {1 0 
0} ;©Pli/'J 3 Vg}£2 0 1 cr>ifcffiitf±5 

Q- cmglt'^So d©Pliv , ;3>a^20 1 A<* 
fiZSnS>'J 3> • -JiAOt'Jiyf-ya^ • 7v 
v Mi <1 10) 2r|aiti!)ZZ*&tt4. Pli/'JnySfi 

2 o l ©*ffi©ffitt«« 202 \im?w&mmz 

?i203i:, :©i203 ©#JM* * If&MlZMlS. S n 
( ^ + /l' ■ * h •> >3- z 'is— ■ x h y h t 

xmmrz) p- iiteffic©2 0 4>:, :©»203&s 

-;u 0 5 >*>e>^StuTV>5 0 ^ia?>©rS 

te«l§K2 0 2^iPS^>' , ; 3>Si20 1 ©^3?®C&fl!J 

wnEisntfco, 3ne©flntis«202©s2tt 

<1 1 0> ^|Si©a*»€>«c4 ("T fStt«*2 0 
214 <1 1 0> ^(nj©2CJ:»9Eiii$nTV>sc>:^^: 

•5) . f£\tmm2 o 2©ft/M@ i^*-**jum) 

ML'bffimte^n^nF ( = 25 0nm) @SfcJ:t/F + 
2a (=3 5 0nm) gST*$>^„ RJP 1 5 0nmgS 
07- K«***y— HS2 1 Hi, Sf±tSM2 0 2 
©*®(r^:t+ e>nfe 8 . 5 n m^©§|JP©y- 1- 
I2065:^Lt, rStt®«2 0 2 ©«®_h^rg|»r LT 
i>s 0 5i^tt<i:t)ettfi*2 0 2B:±c*iVNTtt, ;n 

<by-hm®2 1 Higtt««2 0 2{3il3^LTV^^ 0 

y-hm®2 i i com (y-no . iapiia3«j:tfE»tr 

•y^li, fhfnF, F + 2 a*<i:U t 2 F + 2 a (60 
0 nm) effiT*3b-5. y-H®2 1 1 (iRff 5 0 nm 
gg©N+ M^ob->') =i >Rt'R/P 1 0 0 n mlS© 

[0 0 4 4] y- hm®2 1 1 ©±®fiR/p7 Onmi 
K©$E{fc->'j3yR*vo/72 1 2H«t9B«ca*)n 
TV>i>o ig«-«J«2 0 2©*®t:tt, y-hfi2 I 1 
*J:r/7^-;UKB8fkBi2 0 5lcaeS^e«lC 1 0 0 
nmffiiS ©«£•©«?£ *:#LfcN- SjlK«cS2 13 a. 
2 1 3b^lt*bJatV^ 0 y-Mi2 1 I &*Jlim 
it'>>)?yWk* 2 1 2©W®li, MJV5 0nm 

( = d ( = a) ) @S©Sft->'J 3>R^-;--»r2 1 4 
ciOgfgcSionTV^, gtt««2 0 2©^ffiiz;S 
[fhixtzY- \- B5fbR2 0 614 7 < -iWKRfUH2 0 5 
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S-f&CI&SSia-CN- ffl£&JI2 13 a. 2 1 3 b©S 
MlifSHiSttTl^,, 2owy-Mffi2 1 1 lz£fe$ia 

KftftK2 0 5 c»snfc8B#-c©3nt,Bajffi©tBfc 

FSgT-fe'S, Pffl->'J 37gJ£2 0 1 ©^SSA^ge 
(b->U 3 7§|3r + v 7°2 1 2©±ffi£T©i«£li2 3 0 

[0 0 4 5] ±!EN- 13a. 213b©S 
m®t±, 30 0nmSfi®gS (JRJP) ^lxl C19c 
m-3efiE©^*fi**S£«:*LfcN+ II© (161 By'J 
3>/fT-£>3) 1 6a. 2 16bK 

2 16a. 2 1 6 bODSS (Mff) *», ^«c< tty- 
h«@2 1 1 ?rg-5Kft-> i ;=J>p^w^2 1 2<Dm 
£ (2 3 0nmlfi) «fc 9SK ft^- LV\, N 
- fflttftB 2 1 3 a . 2 1 3b©HSMiMCtt, 7 0nm 
#K© «S**LfcN+ U6£*c/B2 1 5a. 

2 1 5 b^Hrtt^nxv^. ^n5»ON+ Iiiii[g2 1 
5 a. 2 1 5b(± t ^n^'ttifMSifBi"' U 3 >12 1 6 
a. 2 1 6 ba»e>©#S©HtBfi£*cCJ: 9J£fiSt£iaT^ 
5, ie B B a ->'J3>'i2 16a 1 2 16bti, 7-r-;b 
KM2 0 5©±®±K 1 5 nmgfi(75tiT- ( .7 < - 
;WKI6»Bi2 0 5O±ffiS:iSlSC8l-5SfgS«r*LT) 5£ 
ft U Efts' 'J n yl* t^214 1M&\%1.\Z 1 0 
n m<&©*IT' (gftf 'J 3 VflR* v^2 14 ±mU& 

m.mi~Wommz^LX) smelts*. :n?.f8i 

y'j3>I2 16a. 2 1 6 b (D±mit^h LI Pf-> 
'J 3 VSI2 0 1 ©±3E®C¥frfc {10 0} ®A>£>fr 
5, ;il6fKv' l J^|2 16a, 2 16b©<®J® 
l±PSi->U 3>M2 0 1 ©S^fflClIAj; {110} 
®ri>6&3„ *02©HSS©^-e^, Ih?>feiy 
'J3 7li2 16a. 2 1 6 b©«®>:±®>:©32lia5ia 
fg©±®£«tfi£-f 3 77t"/Hi, Mte7 w -;u KlfiB 
R2 0 5ffl©flMi:©^xaB£»C©*C#ft-r*. 
[0046] ±IB*i^B B Bi> 'J 3 vjf 2 1 6 a. 216b 
©±®3£t/CfflMli, ^tn-f nfifl^arRJil 1 OOnmg 
g©N+ ffl© (S52©^U 37ff-CJ&£> SMSS^ 1 ^ 
>B2 17a. 2 I 7biZ£K>m.mzWt>i\T\^Z s , m 
^ a i"j3Xi2 1 7 a. 2 17bli, ? <-)V KgEffc 
R2 0 5(5±I±t; 5 0 n nilgai > 'J 3 > 

1216a ^mXi>L6 5 nmlgCti) X* (7 -r -;u 
K»ffcJK2 0 5©±lHS:a*ca-5S5ffiS:3&LT') £ft 
L, Sft^'JavR^w 7*2 1 4±S»ifil»S:e«fC« 
V\ KftS/'J 3 y 72 1 2©±®±C lOnm 

&©*ST* (5Sfk-> V => t ^2l 2©±ffi£Hi£ 

*Sft-> 'J 3 yjg2 1 7 a ©MlSti 2 8 0 n migt'S) 
0, *^fi-> 'J 3 7/S2 1 7 a M 3Vf2 1 

7 b h©ra1Pil±2 3 0 n mST?**. fcfc, &m2 ©91 



>I©^ B B B y | J3>I2 17a. 2 17btzpg££n 

[0047] *m2o>mm(Dmme>*-mmm-c\t, v 

• Kb-f 7^J#2 1 8 a'li, N- W5!Mm2 1 3 

a. NtIfiS[f2 15a, 'J 3 T-jf 2 1 6 a 
£J:t/*|&AS"J 3 vJf 2 1 7 a^^flUaSKrv^,, 
y-7 • K W 7®i£2 1 8 b»i, N- S!fe£8Wf 2 1 3 

b. N+ SJKiJcS2 1 5 b. 'J 3 >/g 2 16b 
iJ:y*ifiv"j3VH2 1 7bA>?.lJS!c3nTl^ 0 
Pg!v'J3>g&2 0 l©^35ffi^j«SnfcN^-** 

*mos h^>v7^i±y-h^fbR2 0 6. y-hm 

S2 1 1 fcJ:t/V-7 • V \s<i >m&.2 18 a. 2 18 

7 a ©WIS. 'J 3 >g 2 1 7 a i:^*§ B B B -> 3 

>I2 1 7 b t©r B 1PS^ J &n-?ia2 8 0 nmlf. 2 3 
0 nml§-C$>-5r i:*>?>, ^-T^V-7 • KU-fyfi 
«2 18a©ra. V — * • KM>fW2 1 8a>V- 
7 • KM >fB*2 1 8 b >©H©*6«^«lli*»t:5g 

[0 0 4 8] Nft^^MOS K^77"7;7£^-«>TP 
ffl-> 'J 3 >^1S2 0 1 fifi? 1 WfTOiI2 2 1 izj:'0 
WiotlXX^o Z<D®r$te&m2 2 Hi, 0U;t«fCVD 

c j: stffc -> >j 3 >r t. b p s gk y (Dmmmmo) «t 
s^b^^^fc±®^:*L-rv^^ i> ^eas"j3yjg2 1 7 

a. 2 1 7 b©±®±T'(7)eP^»R2 2 1 ©JSJf fi#J 
Ali3 0 OnmMt**5 a roiP«I2 2 1 C 
tt, mffl&mm2 2 1 *taLTf«Sii"J3yB2 1 
7 aCM-f •SFgSODSSrWLfcV- K • 3 h 

fl.2 2 2* 5 ^itenTi>^>o :nc>0/-K'3^? 

h^2 2 21±, «IA«N+ S#HS£b b b-> 'J 3 >R*»e>Ja:S 
n >9? h • 7*7^2 2 3ircfc9?yji;S;h.TV->.5 0 ^ 
S6SR2 2 1 ©±B±HKlte>Mfc^ h U-v • 7- K 
WM2 2 4 tt, 0tJx.«RJ¥ 8 0 0 n mIE©N+ 
A5"J 3>R4»e.4»), 3>^^ b • 7°7i/2 2 3CiS 
«C«ttSil, V-x • KM V««2 1 8 a 
nTVN§ 0 m?)®^ b \s-*J • 7- Km® 1 3 4©fi 
/J^Pafc<fcU t ft'J^liF*JJ;t/F + 2 ^ 

h u--7 • /- Km® 2 2 4<D±m&<iiif®mtmm& 
mm22 i ©±®©^^< >itj-gs«, oNOR*»e>ft 

mm2 2S(Dm<t>V 3 7R^@RJ?li5 nmlfit* 
4. «*!6»R2 2 5©«®tt, mtiRISl 50nm 
SS©N+ Sj*gfii"J 3 yIA>e>!i4-bA • 7°u- h . 

m® 2 2 6 c j: -o eigicHion-o**. 

[0 0 4 9] *»2©3l«6©»J!g©*— SIJEWCtt, 7 
— K • 3>^7h?L222 Alt5£li»T'©ffe B D a y 'J 
3>§2 1 7a ©*g(±4>& <>t370nm 0 350 
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nm ( = 2F + 2o) ) Igffel.;*:*^, / — K • 
uy** h?L2 2 2c7)/SgB^¥^av , J3>®2 1 7a 
OlIfl)^'t,Aj:i9, ^h^f^yU^IZ 1 7 a 
1) y — K • h?L2 2 F • /< 

urn i (vmM<DBm<D±ii-m.Mwt[s}miz. * f u- 

y-y-Kf®224 (10 ! i:V-^- Kb-f>i«2 
18a) hY-\~mU2 1 1 V lift 

[0 0 5 0] ^^ B ->U 3^12 1 7 b0g±©-tr;u • 
hmffi2 26ir«Dg4 0 0 nmmf£(Dfflam2 

2 7A 5 l5tte>iaTV'>-5) 0 -fe/U • :/U- Fm®2 2 6£-£ 

/fPeliSg!itlR2 2 1 liI2»if B 1^123 1 CJ; 
•9S*oiaTV>-2)„ ^Off B mSI2 3 1 {,mt-> 'J 3 > 
^StK*^^cO. x F V-i? - /-Km®2 2 4 5rS 
?SI5#tf>-tr;l, • Fmi£2 2 6(7>±MT-c7>/fP B lfglii 

IK2 3 1 C0^)Pti3 0 0 nmiMt**0, »P^»K2 

3 1 OlM^mtZnX^Z,* Flg©Pl5;#t§ 
^7 1- ■ ziy?? F?L2 3 2li, P^ng|52 2 7<7)?H5#£ 

*si > -r jbm&sii 2 3i. ®mxmm 2 2 5 & awia 

2 1 SRJiUt#ifti' , J =1 >/12 16ai:l 

- 77:/2 3 3K<£9?EtJt£nTV^o jSTHil&igIIS2 3 

1 CD±M±»r|S:lt^n/S^ y M£2 3 4t±, nvS^F 
• ^"•7^2 3 3»3E^»Z^M$n, ■ 

«2 1 8 bC«M*SftT^*>. dttfccoify H82 3 4 
li#J;L{£§l/P 1 ZOnitiigCD^^fV • 5/'J-«M 
KR*» e> 9 , bf v hf* 2 3 4 ©«/hSMSii J: i/ft'hRU 
BliktCFi«t*»). tf •>■ F - ■3y9? F hPL 2 3 2 
©gS^T-ODtfy FJ&2 3 4©ii!|'fgti3 5 0nm C=F + 

2 a) fgtfeO, h^2 3 4©ie^tf >^li6 0 
Onm (=2F + 2fl) fcf? F££2 3 4<7> 

24 l CJ^iSJgKaiaH-C^So bfyh«234it± 
t0*ffifiII2 4 1 0>m&l$3 0 OnmgST'feli, 

[0051] *m2<Dmfc<DMMa>*-nmwT-te. e 
y h • ay** F?L2 3 2A ? B-rsa5»-c*©#^a Q Q ->'j 

□ >12 1 7b©*§{±^4< i:&3 7 0nm 0 350 
nm (=2F + 2«) ) igt*4:i:*»e, fcfy F • 
=i>** h?L2 3 2©/SgB(i^^ B B B->'J ^12 1 7 b 
©llW^A^ttO, inf)^S->U3yf2 1 7 b 
tifcfv F • a>** h?L2 3 2tr*tT«>=i>5'^ F • 

\>. y \. . u $ hdFL2 3 2(Df&^Amit->') a ylH* 
t^2 1 2tL<fi'Sfb>U a>®UK--*2 1 4tr 
K^ti^-5 3>:li4<» setzfi^n^if y F • ay 
9 9 h-fL2 3 2©ffgl5t;y- FHffi2 1 1 <D JntfA*KtiS 

■rsz. i: finals n-5 0 zofzib. 1^7^234 (& 

t/CV-* • KU-f >^2 1 8 b) >f- YW&2 1 
1 £0'J-*1E»fc«fcU t £»©^ja l e«K:&a. 



[0052] m6(DAAmr-o)mmi:m<Dmmm^mx' 

*6H8*JJ:^B9 EI6WB B»-C©giiSliI©»r 
S^5S;ST*-5ia 1 0fc<fct/@l 1 06*5^:^07 

y%:W-&xm!&-fztL. *m2<DmM<DMm<»*-mffi. 

[0053] Jf, {100} A^45i*I5:tL, 
5fi • cmng.<Dkt&m.fr*>ts:'9, <1 1 0> 

> • ^iAi>f,^2,PIy'Ja>SI2 0 1 CD^Mtr 
(±, Pl^'Jn yWfc.2 0 1 <7)i«M©Sl±fig^2 0 2 
E±©*£& -5 7*F • (m^-tF 

T) 3fte>©fStt«j*2 0 2ttP3!s"; 

^ V3S1S2 0 1 ©3E.5§ffl I'iJV'iT (t'Jx>T-y a > 
• 77 f H:WiiJ:t;lI*t) <1 1 0> -fifaomz 

^©*M?r*LTPlJv , j3>S1S2 0 1 OD^MCM 
3Jlft»3ffitt<*;ftTV->£ 0 F • Uy^H?:?7 

?CLTPly | )3>Sg2 0 1 i ! X7f>^jnt, 
i2 0 3A ! M^n^ ^(D'<k. ZV>7*h ■ Ui?*F 
I5:7X?(;LI20keV. 5 x 1 Oi2cm-2g^C9 
y(0^m-i * >aA* 5 fT4t5ia, m 2 O 3 ©IBWfc 
J:t?6ICP- fflS£t5cB2 04 hAWSns. CicD? 
*F • Ufx HHmiShftft. CVDffiK.fcO^ffi 
CR{fc->'J a >KA 5 ^Sn. CMP»r£'o;r©SHb-> 
U 3>Ra»e>*9. i2 0 3lrMU ¥ffifc±ffi«:*r 
t57^-)VK«ii2 0 5^6£SnSo rittM«c2 

Q2<Dmm\z\*mmt\z&*)mM8. 5nmgi«y- 

[0054] ^rSCBW 5 0 n mggCD^ 

-tO, 1 0 0 nmlgi^Mv »J 3 >K4*Jg 

U-y-'f Kl*'5)45i)| 1 5 0nmlS©y- MS2 
1 1 J:C«y-HI2 1 1 ©±®*S»?6«jk:a-5 QBk 
SlOOnmiS©) ^(bv 'J =i >M4r w 7°2 1 2 £ 

jWftasns. 7-f-JL'KM2 0 5fcj;yy-M 

S2 1 1 ireeS^-Wt*, S14««2 0 2<oaiSt:N- 
Stei!c^2 13 a. 2 1 3b#»)«Sh4. N- ffl&ic 
^2 13 a. 2 1 3 bWR^fflSSli 1 00 nmifff 
P«Ti>;\- ffltefc®2 1 3 a ©P^PSfi F + 2 a 
SgT'fe 0 , N- Wmt&m 2 1 3 a £ N- SffiSifi 2 1 
3 b hfl&PrfiPRttFesrCJbS C®6. 07. 08 
( a ) . m 1 0 ( a ) ] „ 

[0 0 5 5] ^)¥5 0 timSStDSftvU n V^A^cv 

f- • fMytttin. m\t->>) i 5 



14 



3VR+* y:/2 1 2%ji y^->'^H^$n-i)C>:(r^ 
0. &fb:y 'J 3>|g* + ^2 1 2Olfli7 0nml 

7 * -jv m<m 2 o 5 \z g es*wt , n- MtetJc® 

2 13a. 2 1 3 b©ig®©y- h®fbll2 0 6#f&£ 
$nt (H^FC7^-^KI6»K2 0 5«:HJP©3Jie, 
y-HS2 1 1. S-fbv 'J n >M^-^--9-2 1 4 (wg 
<onTl>^V>g»^3 0 nml^< , ^n<=> 

©95#©N- Sfe£gc«2 13 a, 2 1 3 b©j?®#iSiii 
£tt<5 [06. 07. 08 (b) . 010 (b) ] o 
[0 0 5 6] ±tm 1 ©3IS£©^ffi©±K-3gS£ 

0U>:I^«I©;£&CJ:9, UHV-CVD5:fflV^SfN 
-iteftI2 13a. 2 1 3bwBHJ®»^J5R4nfce 

&»ffcffli;M»5&Sftfc», «iAtf6 2 5t:o!)iafi. i * 

1 0-2P aig©Ei), 2. 0 s c cmggWiftS©:^ 
•v-7>>:0. 2 s c c mgg©iJf£ft© ( 1 %©**;7 
^tfTktC-tOffJSnt^) K-fcfyy- 
tr J: & Jt^ttSJRx tf ? 4r •> * n,|£fi l:iot i\- Sfi£ 
SWS2 1 3 a. 2 13 b'©±SEBiiiMceefi£-to£W 
$ (KJPJ A 5 3 0 0 n mfgONt ffl© <B 1 © > >J 3 
*^ B e B -> 'J 3 >12 16 a. 2 16 b^ 
fiJcSft, N- &!tegMf2 1 3 a. 2 1 3 b ©StB L/iS 
®£»* («•§•©) 7 OnmigWiV M&F&/12 1 
5a, 2 1 5 bAWShS. 2 ©Hi£©0/ffi©;*: 
— »56#IJ©N- H&ftJf 2 13 a. 2 13 b©ffi£#_t 
1 ©*S6©J0JI8©±SE— £J6fll©N- Mteffcg 1 1 
3a, 1 13b©i*S UOOnm) £K>&<-fZZ£ 

0 2±C8ftlte.lifcy-h«ffi2 1 l±®£5I3Kfb:> 
'j3yM**u/y2 1 2©±®©BSt7^-^KSKb 
12 0 S±.\zmihi\Tzy- h«@2 l l±®«r«-5» 
fty'j3>I*t'^2 l 2©±®©ffi$i:A«*3^L 
\^tz#>T'3b& [06. 07. 08 (c) . 01 0 

(c) ] o 

[0057] ^2<Dmm<DmB(D^-mmmzis^x 
i>±sim i <Dm.Mc»Mm<D±tz-'ni&mt\5}miz. m 1 

©iM£ B B B -> 'J ^ y/f ©±feg^fffiHKx tf 9 ;uj« 
Sftlt 5 0 0t-8 0 0t©gi©«SfiI. 1 C-3 
Pa~5* 1 0-2Pa©®H©E^)T*tf^-5©* 5 ftfSL 
V\> mftifxt LXi> • S^yWftOC^y •'•> 

5 > £ ffl V t $*£ D B B f 'J 3 >B©JWt£!fl?x fcf ? * 
^^'Ufi6fi»*=I|g-p*ft**, ^©h #©fiESrggli^ • 
>7 y£JH 1^-5 9 8 Ot- 1 0 0 tggiijS»' 

[0 0 5 8] JfcC, l£TOi"J3yi2 1 6a. 2 

1 6b5:«U;8, _UEU H V - C V D^ffi&ffll^ 
X, fll;ltf5 8 5'C©Sg. 2x 1 0-2Pagg©FF. 
)). A. OsccmifOM©y • y7>hO. 4 s 



c cmgg©$[g:© ( 1 %©** 7 ■< y^/iAS}*^ 
44) K-tfyy • *f*a:CJ:S«s#ttSl*xhr**s/ 
v^flcfi (0 5 (b) #R5) WSJI y 'J 3 >® 

2 16a. 216 b©3?ffil^ R&5 0 nmfgCDM 
M<D (I2©y'j3/'IT*W) ^Bl->'Jn>g2 1 
7a. 2 17bA 5 I»MJJt5 [06. 07. 0 
8 (d) . BIO (d) ]. 

[0059] ^m2(DmmcDMm<D^-mmmx'h±.m 
m i ©n36©j&ji©jhiE— nm&itmmiz* 

• Ft LTttMBU N- ffl&#fc/12 13 a. 2 13 

v 'J 3 ffiglRx tf * v .^J&S ©* \Z <fc 0 

JBfiW *©"£«::&:<. S*ftlfohf^*i't)l'MC!) 
& £ ^^ttiiJRx tf ? ^ -> -v ^dcfi & fT -5 - i: C £ 9 
dtt<b©->'J n yS^J5KLTV>4Zl iliC 
5 ftl >@g©« $ © -> 'J 3 Z/m*WBCt S 3 
fr*s, *^2©liJg©^©*— HSg 
fiSJC*>V^T^^ a 3 H-> , Jn>®2 1 7af©«S£f5; 
f4S B B B y | j3>1216a ^©fieS?agct 'Ofi< Life 
*S 1 ©3US©®telidiTtiPl^$H-S.t©T-{4 
Sfc, **2©^©^-ct, *Jg^J©J; 
9i:fS B B B yU3>i2 1 6a, 2 1 6b0lICM 
ni20y^Vflif^yU u>Jf KPg££n-5 
t©T'li^c<, *^y'j3>i2 17 a. 2 17b© 

[0060] -tosfe, ^jx«St-fb->u 3>ai©« b 

PSGIOM, BPSGI©U7D- CMP^A^fT 

1 ©fP«K2 2 1 mm&mm 

2 2 1 &JfiitT*|gft>'»J 3yf2 1 7afl)±Il:I 
t5/-K- 3>?^h?L222AWSn^ 3iie 
©y-K • ziy9? hK222(OamtO. 25//m 

(=F) ist*o, 7* h • v y^ T^x^tcfcv^ 

2 2 2©fiatt¥te*5"J3yJB2 1 7aCDlI*f>IJ 
*ttJS*V> [06. 07, 09 (a) . 01 1 
(a) ] o 

[0061] ik\z y mznN* ms>i&ik-> u 3 >^#© 

^IMii^'iJ^y^^i- • ^7/223i:J; 1 ), / 
-K • 3>^^ h?L2 2 2A 5 3lE*£n3o ^®«'K/?8 
0 OnmIg©N+ SI^bI^ 'J 3 >d 5 JfMSn, Itt 
AVN-^-xviT-^nT^ h I — i> ■ /- K«ffi2 2 4*5 
W5h5, 4fc, x h L--^ • y- h'm&2 2 4 >3 
•7 t 7^2 2 3>l±|sJ— ©N* m&$g£k-> 'J 3 
yflgKiOJSffiEU — IhJ©/^^-x vyirj: OMLt 
tcfcV^o «IAtfONOIR*»?>*4S!Stt»« 1 3 5*^ 
fiJt^n. tWA»f«i)Pl 50nm©N+ S^MSA^'Jav 
R*»?i<c4-b^ • yi — h«ffi2 2 6*^eX^n^. 0 S 
Stti7f>^CJ:0 < ¥^b b bx 'J 3 >®2 1 7 b©g 
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_hCD-te/U • 7U- hm&2 2 6\l\iO&4 0 Onmlg 
OHD»2 2 7W*Sh4 C06. 07. 09 
(b.) . 0 11 (b) ] . 

[oo6 2]mv^, s Fa<c±ffi*^-r4Hfb5'y a> 

J&ffeSR* €> fc «JS 2 OJINfeftM 2 3 1 5 n 

2 3 1. gftfe!*IR2 2 5i3J:t/JBra*e»II2 2 1 *M 
31 U 3^12 1 7 b4>±1B(l3?Stf y h 

o>?^^?L232AWSn^ dftejGDtf y h • 
f-?L2 3 2©Pg i bF@g-e$>9, 7 * h • U 
V^77<Iil:^^77^Vhfn«t<t{) 

tf-^o>^ h?L2 3 2cc»S^»±^B B BV , J 
2 1 7 bCD±®A^J±^tBS^V> [06. 07. 09 
( c ) . 0 11 ( c ) ] . 

[0063] 0U*HrN+ ffl^ B B a-> ') =J >f&* 

©*«#JRj6»5>3fca3>^^ h • 75^2 2 3tCcfc'9, 

tf-v h • =i >9 ? hH2 3 2* ? ?tJasnSo mtf;*^ 

•y ? >J >?lz£K>mm 1 2 0 nmgg®? >^f> • 

fclglAV*?-- y^nt^'> bB2 3 

•5. $c.i:»II2 4 1 A^fiR^n, *Jg2©«g 

<Dwm<D*—nmmiz .tsDRAM^ts [06. 

07] . 

[0064] fr*5, COB«j§©DRAMC_hfe3i2© 

*©«^tt*>:'L-c) ±izm2(Dmm<DMm*&mL 

tz) 31?£©x? v ^ttii©DRAMK*tLT, (LOC 
IES& 1 fc«fcifl&2©*i6©^J!g©— ^0U»i*ft-?ftN 
x ? irsffl-r h z y %i prtgTfe 

[0065] 

[%(E©3&*] «±&WLfc<fcdC*§£Wfc:«i:fttf, & 

m^mmm tzn^ mmmw&m;m ©*m± c b 

£-WK:S9:tt6ftfc3>** h • /<» K> lT4MB?Sjg> 

■<>«***ru ±mm# {too} 

ca-5»fk-> 'J => >m=*- + » y* j sst+ ?>n, y- b m& 

izmjmzmffignzmmwmnmtg&i' -j ^ a 
nwy'j^^t a? i ©vm n >mv>&m*mmz 

ft £ ff Us <fc l/m 2 © -> U n ><1 i: i2OTI!teltJc/f h A" 



?>V-^- KU-f >««A»»J5RSft, Cft^miMl/ir 
SJ2©^'j3>jf#:3V?;? h • M'y KtLTtttlLT 

if * * f v \z £ h iiusa -> 'J 3 > i, l < irmtR 

[0 0 6 6] ■*©«*, *»Sffll:J:^>^ h 

MtftLxznzcDv-x ■ kw >mmz&ffi£nz> 
&m y y- h ma y <dt$<d nmts £ ams&&$f>#i 

[0MO©*^:SiW] 

[0 1 ] *&w<Dm i (Dmm<Dmm<D-mmm(D^mm 
[02] ±iess i e>nfo<owm<D±B&— mmmo^mmm 

*0T?*O, 02 (a) . (b) *5=fct/ (c.) Ii0 1 © 

[03] ±8Esg i <DnM<DMm<D±sz-nmm<D3i&x 

M«^0T'S>^)„ 

[0 4 ] ±tem i <Dmm<DMm<D±9z-nmw(Dm&j: 
[05] *5tw<D±mm\ nnmcDMi&mzj&m-f&R 

•9, ■ ->^y©j5f[a»3*t-r^ {10 0} ®© <1 0 

o> ^[°j^©^fij$s<7)^#tt. {i i o} mv> <1 1 
[0 6] ^m<Dm2(Dmm(Dmm(D-mmm(Dw-mm 
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